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Introduction
Influenza is a major respiratory tract infection that can cause 
substantial morbidity and mortality.1-3 Moreover, influenza 
infections among hospitalized patients can have much more seri-
ous consequences than among the general population because 
an increasing proportion of hospital patients are elderly and/or 
immunocompromised.4
Vaccination is considered the best preventative measure 
against influenza. Because health care workers (HCW) are often 
in contact with patients, they are considered a potential source of 
transmission. Therefore, vaccinating HCW has been advocated 
to prevent transmission of the virus to patients.5
Influenza vaccination of HCW reduces the risk of infec-
tion for influenza-like-illnesses, prevents absenteeism, reduces 
presenteeism among staff,6-9 and it appears to prevent nosocomial 
infections among patients.10-12 Several studies have demonstrated 
the protective effects of influenza vaccination for patients in hos-
pitals and long-term healthcare facilities.13-16
The World Health Organization, the United States Centers 
for Disease Control and Prevention, and the immunization 
guidelines of many countries recommend influenza vaccination 
of HCW to prevent transmission of influenza from HCW to 
patients.17-19 However, the same countries report a low uptake of 
influenza vaccine in HCW.21-26
Utilizing scientific and objective criteria to assess the beliefs 
and attitudes of HCW on influenza and influenza vaccination, 
identifying self-reported reasons for influenza vaccine accep-
tance or non-acceptance and determining predictive factors 
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assessing the beliefs and attitudes of Health care Workers (HcW) to influenza and influenza vaccination can be useful 
in overcoming low compliance rates. The purpose of our study is to evaluate the opinion of HcW and students regarding 
influenza, influenza vaccine and the factors associated with vaccination compliance. a survey was conducted between 
October 2010 and april 2011 in the Florence metropolitan area. a questionnaire was administered to HcW in three local 
healthcare units and at careggi University Teaching Hospital. students matriculating in health degree programs at Flor-
ence University were also surveyed.
The coverage with vaccination against seasonal and pandemic influenza is generally low, and it is lower in students 
than in HcW (12.5% vs 15% for the seasonal vaccination, 8.5% vs. 18% for the pandemic vaccination). Individuals comply 
with vaccination offer mainly to protect themselves and their contacts. Individuals not receiving vaccination did not con-
sider themselves at risk, had never been vaccinated before or believed that pandemic influenza was not a public health 
concern. Physicians had the highest compliance to vaccination and women were less frequently vaccinated than men. 
HcW do not appear to perceive their possible influenza infections as a risk for patients: HcW receive vaccination mainly 
as a form of personal protection.
Low compliance to vaccination is determined by various factors and therefore requires a multi-faceted strategy of 
response. This should include short-term actions to overcome organizational barriers, in addition to long-term interven-
tions to raise HcW’s level of knowledge about influenza and influenza vaccination.
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Table 1. Descriptive analysis (continued)
Variables
Total (n = 2598) Coverage % Pandemic influenza vac-
cinated 2009 (n = 390; 15.0%)†
Coverage % Seasonal influenza vac-
cinated 2009 (n = 467; 18.0%)‡N %*
Gender
Male 661 25.4 22.6 26.1
Female 1820 70.1 12.3 15.2
Educational qualification
elementary school 7 0.3 14.3 28.6
Middle school 170 6.5 10.2 17.7
High school 1451 55.9 11.7 14.3
Degree 626 24.1 18.4 21.5
Postgraduate 208 8 33.8 38.9
Occupational category (profession)
Physicians 258 9.9 41.4 45.1
Nurses 1017 39.1 13.5 15.0
Other healthcare workers 496 19.1 12.8 17.7
Non-healthcare workers 99 3.8 19.4 27.8
students 602 23.2 8.5 12.5
Department (if healthcare workers, n = 1996)
Primary care 184 9.2 23.8 27.3
surgical 278 13.9 16.2 19.6
Medical 393 19.7 15.3 16.8
Intensive care unit 175 8.8 12.0 13.4
emergency/first aid 206 10.3 15.7 18.3
Gynaecology, obstetrics 
and infant management 111 5.6 15.3 14.4
Healthcare management 77 3.9 36.8 41.3
Laboratory and 
pharmaceutical 92 4.6 22.0 26.7
Radiology and diag-
nostic imaging 79 4.0 15.2 20.5
community services 10 0.5 11.1 30.0
Maintenance services 2 0.1 100.0 100.0
Other 134 6.7 22.6 27.9
Company affiliation
aOU careggi 240 12.0 18.8 22.8
LHU empoli 467 23.4 28.9 29.8
LHU Pistoia 1229 61.6 12.1 16.4
University (students) 662 23.2 8.5 12.5
Vaccination against seasonal influenza in 2008
Yes 458 17.6 55.5 79.6
No 2031 78.2 5.6 4.2
Vaccination against seasonal influenza in 2007
Yes 471 18.1 49.3 73.9
No 2038 78.4 6.4 5.2
*Difference between 100% and the sum of the percentages of each variable corresponds to missing values; †For all categorical variables, distribution 
compared with pandemic influenza vaccination (vaccinated vs. not vaccinated): P < 0.05 (chi2 test); ‡For all categorical variables, distribution compared 
with seasonal influenza vaccination (vaccinated vs. not vaccinated): P < 0.05 (chi2 test); §comparison between averages for pandemic influenza vaccinated 
vs. not vaccinated: P < 0.05 (t student test); P comparison between averages for seasonal influenza vaccinated vs. not vaccinated: P < 0.05 (t student test).
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that are statistically associated with influenza vaccine accep-
tance can be useful in overcoming low compliance rates.
The purpose of our study was to evaluate the opinion of 
HCW and students regarding influenza and influenza vaccina-
tion and the predictive factors associated with influenza vaccine 
acceptance.
Results
Descriptive analysis
In total, 2598 subjects completed the questionnaire. Table 1 
shows the results of the descriptive analysis. The percentage of 
missing responses was less than 5% for the following variables: 
gender, educational qualification, occupational category, local 
healthcare unit (LHU), vaccination against seasonal influenza 
in 2007 and 2008, and the declared willingness to get vacci-
nated in 2010. For all other variables, the percentage of missing 
responses was between 7% and 13%.
The percentage of subjects who accepted vaccination offer was 
15% and 18% for pandemic and seasonal influenza, respectively. 
In 2009, 305 subjects were vaccinated against both pandemic 
and seasonal influenza, 162 solely against seasonal influenza, and 
85 solely against pandemic influenza. In contrast, 2046 subjects 
had received neither vaccination.
The uptake of vaccination, both for seasonal and pandemic 
influenza, was significantly associated with all the variables 
under consideration, with higher prevalence in the following 
groups: males, individuals with post-graduate degrees, physi-
cians, healthcare managers, maintenance workers and non-
medical technicians, employees in Empoli LHU, individuals 
previously vaccinated, and individuals willing to be vaccinated 
against seasonal influenza in 2010. Moreover, coverage is higher 
among those who prefer the adjuvanted vaccine, intramuscular 
injection for vaccination against pandemic influenza and intra-
dermic injection against seasonal influenza, and among those 
who believed their own health is “not good”. Furthermore, the 
vaccinated subjects have significantly higher mean age than the 
non-vaccinated.
Reasons to be vaccinated or not
For the 390 respondents who were vaccinated against pan-
demic influenza and the 467 who were vaccinated against sea-
sonal influenza in 2009, the main determinants of willingness to 
be vaccinated were primarily personal knowledge and attitudes 
about influenza and the influenza vaccine (Fig. 1).
The results show a clear preponderance of responses such as “I 
do not want to get sick” (81.0% for pandemic vaccination, 82.4% 
for seasonal vaccination) and “I want to protect the patients and 
my family” (77.7% and 74.5%, respectively). Moreover, all the 
Table 1. Descriptive analysis (continued)
Variables
Total (n = 2598) Coverage % Pandemic influenza vac-
cinated 2009 (n = 390; 15.0%)†
Coverage % Seasonal influenza vac-
cinated 2009 (n = 467; 18.0%)‡N %*
(Willingness) Plans to vaccinate in 2010
Yes 413 15.9 58.2 80.2
No 2141 82.4 6.8 6.2
Preferred type of vaccine
adjuvanted 490 18.9 26.0 30.2
Non-adjuvanted 419 16.1 16.5 22.3
Do not know/not care 1381 53.2 12.8 15.1
Type of administration
Intramuscular injection/
subcutaneous 987 38.0 18.5 22.0
Intradermic 380 14.6 17.6 24.3
Do not know/not care 999 38.5 13.0 15.4
Self-perceived health status in two categories
Not good (1–5) 137 5.3 25.4 28.6
Good (6–10) 2274 87.5 14.5 17.7
Age
Total
(n = 2598)
Pandemic influenza vaccinated 
2009 (n = 390; 15.0%)†
Seasonal influenza vaccinated 
2009 (n = 467; 18.0%)‡
N (%) 2376 (91.5) 2366 (91.1) 2333 (89.8)
Media (Ds) 38.3 (11.6) 42.8 (11.5)§ 42.0 (11.8)P
Range 18 – 66 18–65 18–66
*Difference between 100% and the sum of the percentages of each variable corresponds to missing values; †For all categorical variables, distribution 
compared with pandemic influenza vaccination (vaccinated vs. not vaccinated): P < 0.05 (chi2 test); ‡For all categorical variables, distribution compared 
with seasonal influenza vaccination (vaccinated vs. not vaccinated): P < 0.05 (chi2 test); §comparison between averages for pandemic influenza vaccinated 
vs. not vaccinated: P < 0.05 (t student test); P comparison between averages for seasonal influenza vaccinated vs. not vaccinated: P < 0.05 (t student test).
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categories seem to minimize the importance of getting vacci-
nated to protect patients.
The reasons for non-vaccination primarily focus on the dis-
ease (79.3% for the pandemic, 66.6% for the seasonal vacci-
nation) and the vaccine (63.5%, 43.5%, respectively) (Fig. 2). 
Specifically, the motivations most frequently reported were “I do 
not belong to a high risk group” (40.6% for the pandemic, 39.9% 
for the seasonal vaccination), “I have never been vaccinated 
before” (34.5% for the seasonal vaccination), and “Pandemic flu 
is not a serious disease” (41.6% for the pandemic vaccination).
Several subjects were not vaccinated for a more general reason, 
i.e., fear of needles (5.6%).
Students reported higher numbers of non-vaccination linked 
to reasons concerning the illness and the scarce availability of 
the vaccine, while nurses and other HCW refused more often 
based on the characteristics of the vaccine. Moreover, physicians 
and students were less likely to attribute non-vaccination to issues 
related to the type and composition of the vaccine.
Logistic regression analysis
Table 2 shows the results of the multi-
variate logistic regression. This table does not 
include variables related to previous vaccina-
tions or to a willingness to be vaccinated dur-
ing the course of 2010 season.
For pandemic influenza, women have a 
significantly lower likelihood of vaccination 
than men. Other groups with a lower likeli-
hood include those who do not live with car-
riers of chronic diseases, nurses, other health 
care providers, non-medical staff and stu-
dents (especially compared with physicians), 
and those who tend to report a “good” health 
status. In addition, health department staff, 
laboratory workers, and pharmaceutical staff 
have a significantly higher likelihood of vac-
cination than those who work in medical 
wards.
For vaccination against seasonal influ-
enza, the results are similar. Women have a 
significantly lower likelihood of vaccination, 
as well as those who do not live with carriers 
of chronic diseases, nurses, other health care 
providers, non-medical staff and students 
(compared with physicians), and those with-
out chronic respiratory diseases or diabetes. 
Again, health department staff, laboratory 
workers, and pharmaceutical staff have sig-
nificantly higher odds than those who work 
in medical wards.
When the variables related to previous 
influenza vaccinations or the willingness to 
get vaccinated in 2010 were entered into the 
model, the results differed markedly (Table 
3).
The variables which maintain a statis-
tically significant association with the outcomes of interest 
(i.e., having been vaccinated against pandemic influenza in 
2009 and against seasonal influenza in 2009) are as follows: 
gender, age, profession, having been vaccinated for seasonal 
influenza in 2008, and the willingness to be vaccinated in 
2010 against the seasonal vaccination for pandemic influ-
enza; previous vaccination for seasonal influenza in 2007 or 
2008, and willingness to be vaccinated in 2010 for seasonal 
influenza.
In particular, the model yields lower odds of having been 
vaccinated against the pandemic influenza for women, all occu-
pational groups other than physicians, those who were not vac-
cinated against seasonal influenza in 2008, and those who are 
unwilling to receive vaccination in 2010.
For vaccination against seasonal influenza, are significantly 
less likely to be vaccinated those who were not vaccinated against 
seasonal influenza in 2007 or 2008, and those who are unwilling 
to receive vaccination in 2010.
Figure 1. Reasons reported for the uptake of seasonal or pandemic influenza vaccine in 2009 
(the sum of the percentage is over 100% since it was possible to give more than one answer).
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Missing values have been included in the mod-
els as a specific category of each variables. For any 
category, missing values have not shown a statisti-
cally significant association with the outcome vari-
ables, so they are not included either in Table 2 or 
in Table 3.
Discussion
The results of the survey show that uptake of 
vaccination against seasonal (18%) and pandemic 
(15%) influenza is low, and even lower in students 
than in HCW. These results are in line with data 
observed in other studies.27-29 In our study, and 
as described by other researchers,30 vaccination is 
performed mainly for self-protection from disease 
and for the protection of partners and contacts. 
Individuals who do not get vaccinated tend to 
avoid this preventive measure because they do not 
consider themselves at risk, have never been vac-
cinated before, and/or believe that pandemic influ-
enza is not a public health concern.
These conclusions are confirmed by logis-
tic regression analysis, which shows a positive 
association between subjects vaccinated in 2009 
and a previous tendency to receive vaccinations. 
Additional factors include living with carriers of 
chronic diseases, the presence of a medical history 
of specific chronic diseases (e.g., diabetes, chronic 
respiratory disease) or the perception of a lack of 
good health.
The analysis suggests that there is a lack of 
information on the importance of getting vacci-
nated to protect patients. Thus, there is a tendency 
for these individuals to receive vaccination mainly 
as a personal protection—a trend maintained by 
the vaccinated subjects over the years (as previous 
vaccinations are the strongest predictor of the tendency to receive 
future vaccinations).
Among the reasons for non-vaccination, respondents most 
often reported concerns about the vaccine, especially for the sea-
sonal influenza, while other causes were less frequently reported. 
This seems to confirm the fact that the organization of vacci-
nation campaigns in Tuscan LHUs is quite good; on the other 
hand, students reported few opportunities to be vaccinated at a 
high rate, seeming to suggest some organizational constraints in 
accessing vaccination.
Professional categories are most strongly associated with non-
vaccination, and, for pandemic influenza, this variable has an 
independent effect even when variables relating to the tendency 
toward vaccination are excluded. Any professional category other 
than physicians has a significantly lower likelihood of being vac-
cinated for seasonal influenza, with the exception of hospital per-
sonnel not operating in medical wards.
Other studies report that the uptake of vaccination is lower 
among nurses than doctors,29,30 but there is insufficient data 
about the attitude toward influenza vaccination of other health 
professionals or non-HCW who work in health care sector.
The limitations of this study are mainly related to the design. 
It was necessary to adapt strategies for the distribution of the 
questionnaires to the specific needs of the HCW. This allowed 
us to obtain information on as many students and professionals 
from different healthcare areas and level of education as possible. 
However, this strategy also had the potential to limit the general-
izability of the collected data, introducing a confounder.
The ability to administer the questionnaire in classrooms, 
both for students and professionals involved in training courses, 
led to high response rates to the survey (97.5%), including the 
participation of some “less motivated” personnel. On the other 
hand, the use of locked boxes in the departments to collect 
questionnaires (i.e., the mode of data collection adopted for the 
university hospital of Careggi and the LHU of Empoli) resulted 
in lower levels of compliance (36.1%). As a result, we cannot 
exclude the possibility that the different rates of vaccination 
occurring in those different contexts could result from a selection 
bias. As a matter of fact, considering the descriptive analysis, a 
Figure 2. Reasons reported for non-acceptance of seasonal or pandemic influenza vac-
cine in 2009 (*chi2 test p < 0.05).
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statistically significant association between company affiliation 
and uptake of vaccination occurred as well as, in the univari-
ate logistic regression analysis, between “sampling method” (i.e., 
mode of data collection) and the outcome variables. For this 
reasons, we included the sampling method in the multivariate 
regression analysis as adjusting factor. Therefore, the role of the 
predictors was assessed controlling for the procedures we have 
used in the different settings. Moreover, it should be noted that 
in the multivariate logistic regression models, the company affili-
ation is not significantly associated with the outcome variables.
On the other hand, the study design is also a strength of 
the survey: the overall number of subjects, the diversity of the 
structures involved (LHUs with hospitals and other services, a 
University Teaching Hospital, the Faculty of Medicine including 
many graduation courses), the large number of aspects investi-
gated and the level of statistical analysis provide many causes for 
reflection.
In conclusion, the results highlight the importance of improv-
ing vaccination among HCW in Italy and which professional 
categories are most important to target when promoting higher 
vaccine uptake. The study also highlights the importance of 
improving knowledge about nosocomial influenza transmission 
and consequences of this among HCW. Moreover, the results 
indicate the need to strengthen the knowledge about the risk 
related to influenza among the students, who will be the future 
health care professionals. As a matter of facts, the study high-
lights two levels of predictors of getting vaccinated: those that 
emerges mainly from Table 2 (diseases, occupational category, 
department) and those that emerges mainly from Table 3 (pre-
vious vaccination). Target population should be identified both 
considering occupational category and department, as well as 
who have not received the vaccine previously.
The complexity of the factors that could determine low com-
pliance to vaccination requires a multi-pronged approach. This 
Table 2. Multivariate logistic regression analysis without variables related to previous influenza vaccinations and the intention to get vaccinated in 2010 
(adjusted by sampling method)
Variable
Pandemic influenza vaccination* Seasonal influenza vaccination†
OR p 95% CI OR p 95% CI
Gender (ref. = Male)
Female 0.56 <0.001 0.43–0.72 0.61 <0.001 0.48–0.78
Living with carriers of chronic diseases (ref. Yes)
No 0.53 <0.001 0.38–0.73 0.56 <0.001 0.41–0.76
Occupational category (profession) (ref. = Physician)
Nurse 0.33 <0.001 0.23–0.46 0.26 <0.001 0.19–0.38
Other healthcare workers 0.23 <0.001 0.16–0.36 0.26 <0.001 0.18–0.39
Not healthcare workers 0.23 <0.001 0.12–0.45 0.28 <0.001 0.15–0.51
students 0.29 <0.001 0.16–0.51 0.32 <0.001 0.19–0.55
Department (ref. = medical)
surgical 1.23 0.350 0.79–1.92 1.33 0.196 0.86–2.05
Gynaecology, obstetrics and infant management 1.48 0.210 0.80–2.71 1.12 0.727 0.60–2.07
Intensive care unit 0.65 0.130 0.37–1.13 0.68 0.165 0.39–1.17
emergency/first aid 0.91 0.697 0.55–1.48 1.01 0.970 0.63–1.62
Healthcare management 3.35 <0.001 1.78–6.29 2.72 0.002 1.45–5.08
Laboratory and pharmaceutical 2.17 0.015 1.16–4.04 2.04 0.019 1.12–3.70
Radiology and diagnostic imaging 1.25 0.547 0.60–2.58 1.37 0.350 0.70–2.67
community services 0.58 0.617 0.07–5.01 1.98 0.360 0.46–8.55
Primary care 1.43 0.145 0.88–2.32 1.47 0.108 0.92–2.36
Maintenance services 1.02 0.990 0.09–11.38 1.08 0.948 0.09–12.21
Others 1.34 0.290 0.78–2.30 1.66 0.054 0.99–2.79
Self-perceived health status (ref. = Not good)
Good 0.54 0.005 0.35–0.83 - - -
Chronic pulmonary disease (ref. = Yes)
No - - - 0.46 0.002 0.28–0.75
Diabetes (ref. = Yes)
No - - - 0.26 0.002 0.11–0.60
*Number of observations = 2579; LR chi2 (40 d.f.) = 230.33; Prob > chi2 < 0.001; Pseudo R2 = 0.1051; †Number of observations = 2537; LR chi2 (25 d.f.) = 265.10; 
Prob > chi2 < 0.001; Pseudo R2 = 0.1094.
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would involve both short-term actions aimed at eliminating 
organisational barriers and long-term interventions tailored to 
the HCW’s “profession-sensitive” level of knowledge regarding 
characteristics of influenza and influenza vaccine31,32 that could 
promote a higher vaccination uptake.
Having received vaccination in the past is the strongest pre-
dictor of vaccination. This result in itself is partially expected as it 
is assumed that the motivations of vaccination/non-vaccination 
remain more or less unchanged over the years. The confirma-
tion of this statement is important, however, in the view of pro-
moting vaccination: the results suggest that interventions (and 
resources) used to promote vaccination, if effective, will have to 
endure over time because it can introduce a positive behavior 
that tends to maintain itself over the years. In this regard, inter-
ventions of proven effectiveness were found to be, in addition to 
active offer and free availability of the vaccine, the development 
Figure 3. Flowchart of the sampling procedure.
Table 3. Multivariate logistic regression analysis with variables related to previous influenza vaccinations and the intention to get vaccinated in 2010 
(adjusted by sampling method)
Variable
Pandemic influenza 
vaccination*
Seasonal influenza vaccination†
OR p 95% CI OR p 95% CI
Gender (ref. = Male)
Female 0.71 0.033 0.53–0.97 - - -
Occupational category (profession) (ref. = Physician)
Nurse 0.62 0.030 0.33–0.74
Other healthcare workers 0.42 0.001 0.26–0.69
Not healthcare workers 0.48 0.046 0.23–0.99
student 0.41 0.001 0.24–0.69
Seasonal influenza vaccination 2008 (ref. = Yes)
No 0.14 <0.001 0.10–0.20 0.08 <0.001 0.05–0.13
Seasonal influenza vaccination 2007 (ref. = Yes)
No - - - 0.32 <0.001 0.19–0.53
(Willingness) Plans to vaccinate in 2010 (ref. = Yes)
No 0.20 <0.001 0.14–0.28 0.07 <0.001 0.05–0.11
*Number of observations = 2579; LR chi2 (12 d.f.) = 727.84; Prob > chi2 < 0.001; Pseudo R2 = 0.3387; †Number of observations = 2537; LR chi2 (7 d.f.) = 1402.83; 
Prob > chi2 < 0.001; Pseudo R2 = 0.5790.
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of training courses for HCW, the use of mobile vaccination 
carts in the wards in addition to normal programs of vaccina-
tion, giving a feedback on the coverage to each single depart-
ment, immunization acceptance from some leading figures 
among HCW and the implementation of an efficient registry 
of vaccinated professionals.33,34 Furthermore, during university 
education training, the knowledge about nosocomial influenza 
transmission and the protection offered by vaccination should 
be strengthened.
Materials and Methods
Setting
The survey was conducted between October 2010 and April 
2011 in the Florence metropolitan area and the data were col-
lected between October and November 2010. In Italy, seasonal 
influenza vaccination is offered free of charge every year to all 
HCW. During the influenza pandemic, influenza vaccination 
was offered free of charge to both HCW and students.
We recruited the study sample among HCW in the LHUs of 
Empoli (Empoli Hospitals, the Department of Prevention, and 
local general practitioners) and Pistoia (Pistoia Hospitals, the 
Department of Prevention, and local health districts), at Careggi 
University Teaching Hospital (AOU Careggi), and among students 
attending medical and paramedical degree courses at Florence 
University in the Faculty of Medicine and Surgery (Students 
attending the degree programs in Medicine, Nursing, Health Care 
Assistance, and Techniques of Prevention in the Environment and 
in the Workplace). At Careggi Teaching Hospital, we restricted 
the study to the departments of obstetrics and gynecology, car-
diology, emergency, and general surgery due to the high influ-
enza risk for patients and HCW in those departments. We also 
included the department of Occupational Medicine, that has the 
assigned responsibility to vaccinate all HCW. Among students 
attending the graduation courses in Medicine, Nursing and other 
fields, we restricted the survey to students in the final two years 
of study. This is the period during which students are involved in 
practical training and, therefore, in direct contact with patients 
and the general population within the hospital.
The LHUs of Empoli and Pistoia consist of a total of 2512 and 
3055 workers, respectively, including both hospital and commu-
nity services. The Careggi University Teaching Hospital has 5802 
workers, of which 1574 work in the departments surveyed in this 
study. These data refer to the total number of employees, includ-
ing medical, paramedical, and non-medical workers.
The final two years of the graduation courses in Medicine, 
Nursing, Health Care Assistance, and Techniques of Prevention 
in the Environment and in the Workplace consist of approxi-
mately 920 students.
The study was conducted according to the Helsinki Declaration 
of 1975.
Questionnaire and sampling mode
The tool used for the survey was an anonymous self-adminis-
tered questionnaire with closed-ended questions. The question-
naire was validated in a survey of 95 HCW. It was composed of 
three sections. In the first section, study participants recorded 
their agreement or disagreement with factual statements regard-
ing influenza and influenza vaccine. In the second section, par-
ticipants indicated their previous influenza vaccination status 
(against pandemic influenza in 2009 and against seasonal influ-
enza between 2007 and 2009) and their reasons for having been 
vaccinated or not vaccinated. Participants were also asked about 
their role in administering influenza vaccine, their preferred type 
of influenza vaccine and which categories of patients they would 
recommend to be vaccinated. The third section included ques-
tions on participants’ socio-demographic characteristics; their 
degree, qualifications, and home department; whether they lived 
with people at risk of influenza; and the participant’s medical 
history regarding cardiovascular chronic disease, chronic respira-
tory disease, chronic renal failure, diabetes, autoimmune disease, 
and respiratory infections within the last year. Those last ques-
tions indicated a history of conditions leading to complications 
with influenza, or conditions associated with a higher or lower 
Table 4. categories of reasons reported for receipt or non-receipt of sea-
sonal or pandemic influenza vaccine
Seasonal Influenza Pandemic Influenza
Vaccinated
Knowledge and attitudes
I do not want to get sick
I want to protect the 
patients and my family
I am vaccinated every year
I was sick with influenza in the past
I felt compelled to be vaccinated
I do not want to get sick
I want to protect the 
patients and my family
I am vaccinated every year
I was sick with influenza in the past
I felt compelled to be vaccinated
Reinforcing factors
The vaccine administra-
tion was convenient
I have recommended vaccination
The vaccine administra-
tion was convenient
I have recommended vaccination
Unvaccinated
Regarding influenza
I am not in the target group
I am healthy and I don’t 
become sick with influenza
I forgot to be vaccinated
I have never been vac-
cinated before
I am not in the target group
I am healthy and I don’t 
become sick with influenza
I forgot to be vaccinated
I have never been vac-
cinated before
I was vaccinated for sea-
sonal influenza
Pandemic influenza is 
not a serious disease
Fear of side effects
The vaccine does not work
I am concerned about getting 
influenza from the vaccine
Fear of side effects
The vaccine does not work
I am concerned about getting 
influenza from the vaccine
The vaccine is not safe
Fear of needle Fear of needle
The vaccine administra-
tion was not convenient
I did not have time to 
be vaccinated
No one informed me about 
the vaccination campaign
The vaccine administra-
tion was not convenient
I did not have time to 
be vaccinated
No one informed me about 
the vaccination campaign
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perception of influenza risk. Finally, the questionnaire required 
an assessment of self-perceived health status (from 1—bad to 
10—excellent), subsequently grouped into two categories (“not 
good” from 1 to 5; “good” from 6 to 10).
The study was conducted on a convenience sample, and the 
recruitment of the participants occurred through different meth-
ods. In the Empoli LHU and at the Careggi University Teaching 
Hospital, the study team reached the HCW directly in their 
departments. The study team asked HCW to complete the ques-
tionnaire and to return it to a locked box located within the 
department. In the Pistoia LHU, the study team participated in 
mandatory training events to which all of the HCW were invited, 
while the students of the graduation courses were recruited during 
classes. At the beginning of each meeting or class, the reasons for 
the study were explained and participants were asked to complete 
the questionnaire. Participants returned the completed question-
naire to the study team at the end of the session or class. In the 
case of HCW in Pistoia hospital who did not participate in the 
training courses, the study team placed locked boxes in various 
departments to collect completed questionnaires.
There were 675 students attending the sessions (73% of all 
registered).
The total number of distributed questionnaires was 3597 
(1241 Pistoia LHU, 1037 Empoli LHU, 644 AOU Careggi, 675 
University lessons), of which 2627 were returned (1229 Pistoia 
LHU, 467 Empoli LHU, 240 AOU Careggi, 662 University les-
sons). The response rate to the survey was very high in training 
events and sessions, but lower when the questionnaire was self-
administered and returned in boxes, although attempts to increase 
the response rate through repeated contacts with the HCW. 
Figure 3 shows the flowchart of the sampling procedure.
Twenty-nine questionnaires were excluded from analysis 
because they did not report vaccination status against pandemic 
and seasonal influenza in 2009.
Statistical analysis
The collected data were entered in a database created ad hoc. 
The statistical analysis was performed using STATA 8.0. In this 
article, we present the results of the data analysis for the second 
and third sections of the questionnaire. A thorough analysis of the 
data collected among students has been described in a previous 
publication.35
A descriptive analysis and a logistic regression analysis were per-
formed, including an evaluation of associations using the Chi2 test 
and of the differences between means using the Student’s t-test for 
independent data.
To perform the descriptive analysis, the reasons for having 
received or not having received (in 2009) seasonal or pandemic 
influenza vaccination were grouped according to the catego-
ries proposed by Hollmeyer.30 These included “knowledge and 
attitudes” and “reinforcing factors” for those having received 
vaccination and “reasons regarding influenza”, “reasons regarding 
the vaccine”, “general attitudes”, and “physical and temporal con-
straints” for those not having received vaccination (Table 4).
The univariate and multivariate logistic regression analysis 
was performed to assess the degree of association, as measured by 
odds ratio (OR), between all the variables and the two outcome 
variables of having been vaccinated against pandemic influenza 
in 2009 and having been vaccinated against seasonal influenza in 
2009.
In the univariate analysis, the variables statistically associated 
with having been vaccinated against pandemic influenza were as 
follows: gender, age, having received the seasonal influenza vaccine 
in 2008, having received the seasonal influenza vaccine in 2007, 
willingness to be vaccinated against seasonal influenza in 2010, 
profession, field of work, local health unit or degree program, suf-
fering from chronic cardiovascular diseases, chronic respiratory 
failure, chronic renal failure, diabetes, autoimmune diseases, hav-
ing suffered from one or more respiratory infections in 2008, and 
living with people 65 y or older and/or with people suffering from 
chronic diseases, sampling method (classrooms or boxes). The 
same variables also have a statistically significant association with 
having been vaccinated against seasonal influenza in 2009.
These variables were entered into multivariate logistic regres-
sion models conducted using the backward stepwise method: 
first, all the variables have been included, then, using a stepwise 
procedure, the variables with not statistically significant associa-
tion have been removed. The final models include only the vari-
ables with a statistically significant association with the outcome 
variables in the multivariate analysis. The final four models are 
presented in this article as follows: for each outcome variable 
(respectively, having received the seasonal and having received 
the pandemic vaccination) two different models have been per-
formed, one that includes previous influenza vaccinations and 
willingness to receive the influenza vaccination; one that does 
not include previous influenza vaccinations and does not include 
willingness to receive the vaccination. This approach stems from 
the need to investigate both the predictive factors for vaccina-
tion and the tendency toward receiving vaccinations. Since the 
sampling method (classrooms or boxes) have shown a statistically 
significant association in the univariate analysis, either for pan-
demic or seasonal influenza vaccination, this variable has been 
included in each model as a confounder.
For all the analyses the α level was 0.05.
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